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(57) Abstract: A WDM optical communication system in which optical signals transmitted at a plurality of bit rates of different 
wavelength intervals can be efficiently arranged, comprising a demultiplexing unit that basically has, for example, a demultiplexer for 
demultiplexing a WDM signal light into 2m signals according to the wavelength regions preset according to a minimum wavelength 
interval, 2m optical switches each having an input port to which the light from the demultiplexer is inputted and output ports one of 
which is selected and connected to the input port, and m multiplexers for multiplexing the output lights from the 2m optical switches, 
wherein the optical switches are so operated that the bandwidth of each optical signal approximately agrees with the wavelength 
arrangement interval corresponding to the bit rate. 
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±|B©-r>^-U-^tt, Ell 7\Z7?;t&5\Z, 5 0GHz^Pg©A*fS^- 
(gI<Z)i:&) 1 0 0GHzr^©lf##A (00)^) ttte#»Afc:** 
bT5 0GHzfcttfcB~>7bbfcl 0 OGHz^HOjf^B (EKD^) £ 

AWG^7^;l/^#^fflMb^7^;i/^^*fflV^T5 0 GHzfW^ 

mnytzttmh&o t-rz t, y ^ )v^m^\H<D^m^(Dmi^mm\zu-DX\, 
^ziT«wDMm^^#^s^^-r^^&^bfc^ #&s<m 

Affi^^^J^^T^^^TIffllifcbT^-^f^^^T^^t^T^^o 

c-e#§few<©^m^^iR^T^fc^^, #^m^©^^Pii^< b^3 

ttzmfoiz&z. bfrbft^ &&;S<A^M^c#bTtefcMM^jfcDfc 
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fl8A.«, fc%Mm*4 OGb/s ©ftM"*! £ 5 0 GH z ffimXfcgiVX? t? 

\%®MT*$>%t%?l<bnX^2> a Z.<Dtztbs 4 0 Gb/s ©WDM:ft5Hf '>Xf 
itlt &S^Pi|£ 1 0 0 GH z t Lfc&ft^fr fotlTV^o 

^^36^nTV^ 0 ^©WDM7fcM^>X7^M££^T#SHy hl/~h© 

y hi/- h <D^%m n\z-o> ^xvumj) <ftotut5w rasa** 
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n\z^T<D&m&*fo%mm&<Dmm%tirz>ttb\z, #^oh'^ h i — h 
&® \z urn b fcwD M^sm & susr s £ t & & & * . 

muz, *mw<D% i (Dmifrnfo**? fuy^mx^-ox, (a) 
<D&f&, (b) te&mw$i8,r$>z>o 
m 2 *mw<DM i <D&*mmz#foLit$L&&®<D& o ^T#fcwr 

0fftJ& (B) ^XKDfffTti. 
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w?UlJfcBT&*. 

K11/^->fc#£fc»©£ft4*ttfc&*TBT&*. 
Swt-MfcHTfc*. 

HI 314, *»W©X^I«S*fflLfc3^RffX«fll©^lfi^«S*t**« 

B 1 4 013 ©^Kff AS«fcoViT> ©36#*lJ*&j8JfB b 

fc*£©JM*Wfc*M8HT**. 

HI 6tt, *»5l©»«l«ftWbfc^lK#A««^Mait"*ffio^^ 
01 7tt, -jRW^>^-U-;t©#tt*|JiWr*HT?»S. 

® 1 «U WDM#M$';*^Afc5i)B3ft*#$fi93©8 1 ©K#*WgS*T :/ 
o^moi, (A) ttWDM^#£#ift*K:#&Ta#ifcW©*^ 

(B) »#Rg©)t^*'&«*rS^S[BP©fll^Tfe*. Sfc, @2lt 010 
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iz&tt%Amiimm*mz?%z\txmm\zLxm&&z\ttfx%%tz®, 
tzmmzm-(Dn^*ttvxmw*'£m't%z£\ztz>o 

l^P2mte^**T*n"€ r nK»t6n«:2mfl0 1 A#mffi# (1 X 
m) JtMy^l 1-1, 11-2, ■-, 1 l-2mt, y^l 1-1 

~1 1 - 2m*5CDttiAf f ^iSbTttl*t5mffl©^g 1 2-1, 12- 
2, 12-mt$ffl^Ti)$3tl5. 

-h©3fcte##Jft*MBIAA 2t?E«SttS. JfiSjSfcfy b hOfcSPMA A 
2«* -JRfcfijit!^ M^-h©ftSW«AA l©S»#T?#^5nS©T?, R 
£S$:£bTAA 2/AA l=R©HflS#J*B£ofe©£-rS. &&\ <S«bfy 
M/-hfc*ttS»fiWWAA HZ-D^X, fs^i&K«fcA A TftfciBit pJUfc 
l'^0*®f»Si:i:TBm (= A A T/ A A 1 ) it^. 

#2«10te> M « A A T 4 2 mfit:K^lfc$Ii«B 1 , B2, 
B3, B2m (02©TS*#fl8©il<?:) tfi£oTA*i^^l/ t * 
nt><D&%*&$L&mMB l-B2mi:Wb^0|tl^- h P 1 ~P 2m 

fttotJtlt, 3CiR : M. Shirasaki, A.N.Akhter, C.Lin "Virtually Imaged 
Phase Array with Graded Reflectivity", IEEE Photon, technol. lett. , 
vol.11, No. 11, November 1999 ^ X iR : M. Shi rasaki, "Large angular 
dispersion by virtually imaged phase array and its application to 
wavelength demultipler", OPTICS LETTERS, Vol. 21, No. 5, March 1, 1996 mztm 
$ftfcVIPA (Virtually-Imaged Phased-Array) Z ttX^Zo 
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±C©4HJtSfH*B 1~B 2mfi, f&^tfy h l/~ r*0ifc£MHSA /till/ 
10 0 GHz) CDn«$6K:Sft« (Wfc2#*fctt4«) te»*Ufc«*tr 

©iSft&ftX-f 11-1~H - 2m(DM^ItttH MEMS 
(Micro-ElectroMechanical System) X^^^iWf ^S. MEM 
S^yfH 0iJA^AT&T%h^iO^$nfc"Optical-Layer Networking: 
Opportunities for and Progress in Lightwave Micromachines", OFC 2000 
Tutorials *fcfB«$nw*&»©3teX-r y^T?**. #ixm}t^yfl 

i-i~i i-2m«, 2?mK:a«WK:finisn> Mio«i±iciiw 

£&§gl 2-1-1 2-rnteU ^E-tl^n, #^7^1 1-1~1 l~2m 
Ml 2-1-1 2-m©JWMIi:l/rtt, E»rl»**ttW (7°UXA) fc£ 

0iJAOT2CDff©^TJ:-5(c, fiifctfy M--h©M-^Ch 1, 
Ch2&£Zf&&}£yhU-b<DytGfeCh3, Ch4, -Chx (fc;£Lx< 

Snfc^»»l Om *«<S«B 1-B 2mtfoTWDM{fWjrt$n, 
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&£MEB 1 IzMfotZft&ft&fttitf- p 1 GftlsXytZ* 1 1 - 1 \z 

aistu stsis«B 2 jc^-rs^^tti^^- h p 2 s^bT^x-r 

1-2K2I&*L M&mMteLT, MSItB 3~B 2mtMt^M^ 
##*£>3fc;W v^l 1-3-1 l-2m\Z^n^tiB^n^o 

I 1-1-1 l-2mm »1 0 36^6X**-hfc2ISn 

#£ns, 02<ot , ^}c^bfe#9 l ^^;^^f^ch i-chx© 

M@HS^CT#^-r 7^1 1-1-1 l-2m©ftB#*»ffs#R£3ft 
S. JWfrWfctt, «»l£2/ hU-h(DMmCh l^f&LT, 3t^7f 11 
-1-1 1-4<DX-T y^lMfr^ mffl©ffia#-h© , 5t©'&ift3ll 2 -lie 

h2fc#JftLT, ^^fy^l 1-5-1 1 - 8 y^ifrfW, £lfe»12 
-2K:««IStl*tB*#--h&3»R*ra«fc5te»teSn*. ttatfyhl/ 
-h©3teM-^Ch3fc^bT, ^X-T^/^l 1-10, 11-1 l<DWy? 

jgtfy M/-h©M^Ch4l«lt, KMv^l 1-12, 11-13 

oz-tyrmm^ &$Lmi 2 - 4iz&mznz>mti#-- b*m.$i"?%£5izwt 

Lfc#oT, WDMi^fct*n5ft?t >*;KMff hl-ChxH 
O^tf^Xf y^l 1-1-1 1 -2m£ffiirr3££T, 

*>*;i/##K:Mj&bfc£}ft&i 2-1-1 2-x^ii^n^^i:^^^„ ^b 
t, #^»*i2-i-i2-xth #^x-r ^«^^e>nr^fc#7fe^ 

H HT\ 01 (B) ^^L,fe^l^S*^^Wr^^^^iJ^}CO^T i fe 

yH/-K03tifChl, Ch2##ifcgl 2-1, 1 2 - 2 fc-tn^nx* 
StU tejStTy hl/-b©ft^Ch3-Chx##»l 2-3-1 2-x.fc 
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^n?tiAtiznz>zt\z-&z> 0 *»**i2-i-i2-xTtt, Atitsntz. 

ftig*&2mm\Zft&LTmXiytZ'(y9-l 1-1-1 1 - 2 mfC^n^ntB 
l)t%o ^X'f*;?ll-l^H-2ma, m1@OA#tf- h*5<fct^ 1 ~0<D 
£B#tf-h£#U §M^Ch l-Chx©^fiBfifcJSi;T^8C)IS!^Snfc 
lo©A*#-h**S^$ns«i:'5K:x-ry^ilr^'r§. JMfrWfcWu flifctfy 
bl/-h05WfCh lfc»«LT, ftX'fy^l 1-1-1 l-4T?HtfH» 

h2fc**jfcl/t, %Mv?-\ 1-5-1 1-8TI3«1 2-2frt><D%* 

UT, ftX-fy^l 1-10, 11.-1 2-3^6©^*Stt* 

fll-12, 11-1 3Tli^Ml 2-4^6©3t*Stt*A*#-b^S 

~1 l -2m^6©7 l 6^^$nTWDMm#^tH^$n^>o 
ftLfettfi8T?^*fctt^1-SCli:^?^S. c©fc^ f£j§fc> hk~h© 

<f>y 5^1 1-1-1 l-2m^^i^:b^ WDMi^ttSns^- 
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E9 3tt, SBaoSaWftricSw-r^ny^HTfftoT, (A) 

fc#«*-*#tt*&©«j& (b) «#^©3te^s-&«t-r5^^©«^t?* 
®3 (a) fc3K-r#fc»©afc«*jfctt, in (a) ^bfc^i©^*^^ 

OV^T, lxm^yfl 1-1-1 l-2ml:^tlXR^75 1 l 1 
-1' -1 l-2m' fcjflt^ RfflO^«*l 2-1-1 2 -R 

*WLftzt£*>\z, 2-1-1 2-R#&©ai#ft£*ft^tt$Hrr 

5Rfl©^»»13-l'-13-R £i£tt3£5{CUfc*>©T<g> 

hlz-hOfcRMWAA 1 t©Jt'**"r«E*T?** (R = AA2/AA 1). 
lXR^-fyf 1 1-1' -1 1 -2m* tt, ^ft^n, l^©A^7^-h 

iRfficDm^^-h<h^^b, A**-Mcx*snfc^ift»i o^&©3te*R 

fflV^Jli^pIllTf&S. Sfc, R= 2 lX2^7ftb 

J.S.Patel fill , "Liquid crystal and grating-based multiple- wavelength 
cross-connect switch", IEEE Photon, technol. lett. , vol.7, No. 5, May, 
1995 m\ZtmZtLT^2>£ofcm£ 3 nz/vy$Z4 yfSfflV^ttTO'r* 

#&§§i 3-1-1 3-Rtt, &&mmA?i2\zftmLxftm%fmmm®\z 

S:#4r**13-l-13-Rtl/m «0AWG^17^M^ 
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V— h03Wt-^Ch 1, Ch2fcJ;rfltt3il£y hl/-h©3W§-«tCh 3~Chx 

J&Sitfy M/— MCOViTOft*MHIA A 2 SI 0 0 GHz ib, teSKtJ 'V h W 

t!:t§ 0 R = A A 2/ AA l = 2£fcD, ftX-Cy^l 1- 

1' -11- 2m' fcbT£*©*SV> (tfWj#- h»©iJ>fcV>) lX2?6X-f 
y Sffi V C t pJ £ & S o 

SilBl-B 2mi:foTWDMiW^t$n, »fi«*Bl-B2mt 

h P 1 - P '2 m^bt^< y f 1 1- 1 * ~1 

i-2m' n^nfni&n^o 

^-fyfl 1-1' ~1 l-2m* TRk $H£S§1 O^^A^^-h^^ 
StlTtfc^^ ^^©^SMKljeDT^s&^Snfel^oai^^-h^ 
e.ffl^$n^)o ^CTIl 04©+&fc^'t«fc , 5fc, ^fifChl, Ch.2, c 
h3, Ch5, ••« (MfCh lfcftbT+'iafcRtfil 0 OGHzaGJITC^ 
bUTV>*#3MM) fcftffcUT* ftA'fy^l 1-1' -11-8', 11- 
10', 11-11', 11-14', 11-15', -<DX-i y?Wlfiifi> R=2 
f@(DfcH7J^- HOD'S % 2 - 1 fc«tt$tt*tiJ;&#- hSStR-r* £"5 
Kl&fcStt, ±«E£ftfc#Chl, Ch2, Ch3, Ch5, -KttbT 

5 0 GH z y 7 h ITV^M^C h 4 , -C h xfcfcfoSLT, ftA 
^^11-12', 11-13', •••0*'fy9 t lbfts#, ^HfeSl 2-2fc&$ 

3t{f^Chl, Ch2, Ch3, Ch5, •••tt£ife» 1 2 - 1 £215*1* 21 £K: 
ytm^ChA, -ChxttMSl 2-2{C^6n^ili(C^^, 0 f IT, 
1 2-2T11 #ftA-f y^fr&»&nT*fc*ftJ«£#£ 
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mtstix, ^jfe»i3-i, 1 3-2\z^n^nmtiznz>o miv^&ymz 

##&S§13-1, 1 3-2fcA#£n&ft{f^<D#W^LT&3o 
&#$3§13-1, 13-2T11 gl4©T^^^TJ:5^)f^W^^#'l4 
ttoT, £&§§12-1, 1 2-2^f,<Dtb^»^$n> ^1"^fcB^# 

■itChl, Ch2^t^l 3-KDtB^^-hp 1, p 2 tttlZtltitflZ 
*L fi»tfy hWhCD^It^Ch 3, Ch5, -*s^jfe»l 3-l©ffl*#- 

hp3, p4, -frt>*n : enmi}-t£n%>a ratify hw-h©3Wic 

04 (B) K^Lfc»2 0S**^**TS^ffi©l&f^fCOViT , b 

|2©I*«|^t^MTH K«lfyhl/-h©3W^Chl, Ch 
2£±tf<£&l£y hU~h©ft*f-*§Ch 3, Ch5, 

$n> «S[bfy hU-h©^#Ch4, Chx^l^l 3-2Je:A#£ 

naz^tefc*. 3-i, 13-2TH A#£nfc#^f^£& 

^ntMf 12-1, 1 2-2fc£Sft*. ##ifcBl 2-1, 12-2TH 
^jft»13-l, 1 3-2^^©W2mi!:M$nTRX 1 (H4_©iS8t 

ftX-Ty^l 1-1' ~1 l-2m* \t, R=2ffl©A*#-h*«fc^lOOtH 
*#-h**U #M^Ch l~Chx<D«*fi«fc*CT**Kfebfcl:D 
©Art^h^SftSttack'SK^-f y^m^TZo M&m\z\*. #ftfi^Ch 
1, Ch2, Ch3, Ch5, -(C^bT, ftX-f 7?11-1'-11- 
8', 11-10', 11-11', 11-14', 11-15', -Ttt^ftSSl 
2-ia>S©3fc££tt*A;fr#-h3&*»ft£*'U 5feff^Ch4, -ChxC^ 
bT> ftX-f y^l 1-12', 11-13', -Ttt^SLSl 2 -2fr £>©}£& 
5tt*A*#-h^««$n*. ^UT> £&§gl OTftt, sytMy^i 1- 
1' -1 1 - 2m' ^e>©»«^SnTWDM<i^^tB*$nSo 
C(Dd;^{C^2©^^§^-r§^«^fctt^fM^J:oT i fe, HI CO* 
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H 5 OWDMXM^fATtt, XSfliNlill 1 0 0 ^fi«MSt 1 

1 o ow^eaiK 120 ic* t>*«2*u «3tesiis 1 2 0 ±ic&, ^ >^ 
-r>7>^i 3 o^Miasi (o adm) 1 4 o#*n*nE«sn 

|6t:fe^T, ft&flT ffi^gfi 1 0 0 JiiCgl (B) lC*cbfc£»B<Z) 
^MfiJ&K^T, mffl©ftaMt»2 0-1, 2 0- 2, 2 0 -m 

t, ffiWtt (CONT) 2 It, ft$Zh7>72 2t. ft««*P«*«3« 

2 3 t^iSttfc&OT&So 

#^fli§2 0-l~2 0-mft, afcfi#SV>fc:&&Si3fK©£:y M/-h© 

u tt#te#*#jfc-r5#afc» 12-1-12 -m^n-enstfi 

TA©fftif« (A AT) fc, ^f"A^#-hT**/Mfy ht'-Mfc 
©&^raPS (A A 1 ) T»l|Lbfc«fc«koT-^A&nS. 
fHHlHlK2 ltt, &ftj£flf§2 0- 1~2 O-m^S^^lf^^S^^^f 
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11-1-1 l-2m©X^y^lfrf££fr#T3fc©T&£o JKD^-fy^S&tf 5 

3"6^Xh7>^2 2«, 0fr&W#$n*WDMte#3te&Brg©l^ 
^3n?*ilBbTft£2£8&l 2 0 (05) tetB**rS^*DO^ii*«T**.. 

M*i#IMMSi»2 3te> ffllflBN&2 l^£©ffi#f*^£J&bTT»)gg 
^^.S^Wff (OSC) £3B£T30SCJBftaim»2 3Bfc, RO S 
C mftMism 2 3 B rt> 5 ©g£«J$Pm^ ^Xh7>^2 2^5^$n§ 

JigO«fc5«03feIiS8igIl 0 Otft &^i£ff§g2 0-1-2 0- 
mT5S4bfc3fem#*Wr 5^881 2-1-1 2 -mfc:Aij$nS ±$ 

HI 7 fct «k«^ 2 ©S**^*affl bfcfti£te«fiS«0£jfi^fi&* 

B7fc:feVvr, MmiilOO' tt, ±$©03 (B) fc*bfc^jft« 
©*#*W&I»V*T, 01*. tf, mffi3©^Sim*2 0-1-20 -mi, $lfl?i§l% 
(CONT) 2U, ^XbT>y2'2fc, iStlfM^MSK 2 3 <h£t£tt 
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it&xmmfi&mm is-i izzn^nmmzn, ytmm 2 o- 1-2 o-m 

T?38£l/fcfc3fcB##'&ifc»l (k<l<m) 0 * 

±fB(Z)cfc 5 MMlOXSfflJMI 10 0' Ttt, 20-1-20 
- mT^4 b fc^fi^MJST 1 2-1-1 2-RtcA^Sn^t, ± 

Area*, b]/-h\zttfoLftmm<D&mm*v&ULfcftMr&&'zn 

««XhT>7 p 2 2THB*«3ftfctftfcfte2l§&l 2 0llM^. 

MIMill 0 0' t-pViTO^Wttt, 2 5GHz©tS * 
MWK:Sirr*<S38lfy hWF («/LWf 2. 5Gb/sf) <DytM%£> 10 
0GHz©fcftMWK:K1ir*«5ftEy b V— b (^40Gb/sf) <D% 

mntzM&-z j &r£m£*nwrz>o corns, iusttfy bu-hom&mmt 

&ft\dyb]s—b0&&fflfc£<Otk&&r&&R\$, 100GHz/25GHz 
= 4tfc%tz®, 4^CD^««1 3-1-1 3-4 43«fctf40©#afc§Bl 2-1 
~1 2-4»te>tl^uil:7 l j;§, 

08H ±|B©^^^^^#^f^©^S@Bfi/1^->i^^l 3-1 
-1 3-4©^t#ttt^WfeS. 

WAASW^H 3-1-1 3-4££LW*. £©@Hg/\°^-> 
1 ftft\£y h hfcOVvc, fiMMII©3tete*#£ilfc« 1 3-1 

(DAJjtf- h P 1 fcAfcSn* WMIOXflW^IW 13-1 ®X13#- h 



WO 02/30026 



PCT/JPOl/08263 



16 

3-4<DXM-bpita*$n, mm^nmzm^mm^ 

&§£1 3 - 1 (DAtltf*- bp 2 \ZXtltEtL, &S^3#g£m^m^-&&3§ 

13-2 <daij#- h p 2 \zxjizn, &&tf4%mzm^ytmntf£$i^ 1 3 

3-1-1 3 - 4\zm^mzxts^n^ a 

&mw*%7Ltct%(D-mT*fo2>o z\.<Dmwrt*->2<DM£\z\z, fc&vmh 
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